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PUMPING SYSTEM WITH PROGRESSIVE
CAVITY PUMP

FIELD OF THE INVENTION

The present mvention relates to the field of progressive
cavity pumps or Moineau pumps.

DESCRIPTION OF THE PRIOR ART

The mvention relates more particularly to improvements
made to a conventional construction of such a pumping sys-
tem which 1s illustrated in FIG. 1 of the appended drawings,
this pumping system comprising:

a progressive cavity pump 1 comprising a helical rotor 2

inside a helical cavity 4 of an outer stator 3,

motor means 5 for driving the rotor 2, said motor means
driving a motor shatt 6 substantially coaxial to the axis
of the stator cavity 4,

an intermediate shaft 8 which 1s coupled rotation-wise both
to the motor shatt 6 and to the shaft 14 of the rotor 2,

a first articulated coupling 10 having one end connected to
the motor shaft 6 and 1its other end connected to the
intermediate shaft 8,

a second articulated coupling 9 having one end connected
to the intermediate shaft 8 and its other end connected to
the shatt 14 of the rotor 2, and

connected means for connected at least two of said con-
nected parts.

Furthermore, a casing 11 housess the intermediate shait 8
and 1s connected 1n a sealed manner to the stator 2 of the pump
1, this casing having a lateral opening 12 forming the intake
(arrow 13) for the product to be forced by the pump 1.

Conventionally, the motor shaft 6 1s smooth on the outside
and 1s gripped by a sealing device 15, for example of the
stulling box type, which 1s secured axially by an intermediate
casing (or flange) 16 providing the structural link between the
end of said casing 11 and the casing of the motor means 5.

Although hitherto widely employed, this known construc-
tion does, however, present some drawbacks.

Firstly, all the units connected axially and rotation-wise are
conventionally connected by means of pins, normally dia-
metrical pins. Now, a pin joint requires the connected devices
to be drilled diametrically. The presence of these diametrical
drill holes significantly weakens the parts, such that the
torques that can be transmitted are less than those that could
be transmitted by solid parts. In other words, the transmission
ol a given torque requires the pin-jointed devices to be over-
dimensioned, which 1s detrimental with regard to the rotating
masses and the weight, and therefore the price, of these
devices.

Also, the correct operation of such a construction requires
as little play as possible; in particular, the pin must fit without
appreciable play in the mutually aligned drill holes of the
devices to be connected. Now, during assembly, the fitting of
the pin requires an alignment of the drill holes of the devices
that are to be connected that must be all the more accurate, and
therefore difficult to achieve, as the drill holes are dimension-
ally a better {it to the diameter of the pin. But fitting the pin
then becomes a difficult operation requiring a qualified opera-
tive.

Finally, some play, however small, remains between the
pin and the connected devices. In particular, 1n operation, the
eccentric rotation of the rotor shaft relative to the motor shaft
(which 1s coaxial to the axis of the stator) means that the
intermediate shaft moves about 1n a conical envelope. This
results 1n rotation movements of the devices (ends of articu-
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2

lated couplings and ends of corresponding shafts) that are
connected around the pin; despite the very low amplitude of
these movements, they do cause a heating effect which
becomes all the greater as the play 1s reduced and which, 1n
the long term, causes a superficial welding of the devices (the
“Intting” effect) making dismantling complicated, lengthy
and therefore costly.

SUMMARY OF THE INVENTION

The object of the invention 1s to remedy, at least 1n part, the
problems explained above and to propose a improved con-
struction which gives better satisfaction to the various
demands of the art, 1n particular in terms of structural sim-
plicity, simplicity of assembly and disassembly, and cost.

To these ends, a pumping system as mentioned 1n the
preamble 1s characterized, when constructed 1n accordance
with the invention,

in that said two connected devices are constructed 1n the form
ol a male device including an axial stub and a female device
including an axial housing designed to recerve said stub with-
out appreciable play,

in that the lateral wall defining said axial housing of the
temale device 1s provided with at least two radial tapped drill
holes, angularly offset and not mutually aligned and respec-
tively accommodating two screws, at least one of which 1s a
cone-point set screw, and

in that said axial stub of the male device includes at least two
radial recesses respectively located in line with said radial
dri1ll holes, and at least one of which 1s conical or tapered 1n
line with the said cone-point set screw to receive the end of
same.

With these provisions, the two devices to be connected no
longer need to be angularly positioned accurately relative to
cach other: with the two devices approximately mutually
oriented, 1t 1s the cone-point set screw which, as it 1s tight-
ened, brings them 1nto a precise and correct orientation while
its end bottoms 1n the conical recess provided in the male
device. The result 1s a major simplification of the coupling
process.

Furthermore, the coupled devices are no longer drilled
diametrically: they therefore retain their mechanical strength
and 1t thus becomes possible to transmit significantly greater
torque (typically around 30% greater). In other words, for the
transmission of a given torque, the coupled devices can be
made smaller, and therefore become less costly.

Preferably, the lateral wall of the axial housing of the
temale device includes three radial tapped drill holes distrib-
uted angularly and the axial stub of the male device includes
three radial recesses distributed angularly and respectively
located 1n line with said drill holes. Advantageously, then, the
dri1ll holes and respective recesses are distributed angularly 1n
an equidistant manner. Such an assembly no longer requires
precise fitting of the coupled devices relative to each other,
which not only reduces the machining costs and facilitates
assembly, but also eliminates the “Irtting” effect mentioned
above; the devices can therefore be dismantled more easily
and more quickly.

Depending on the envisaged construction, all the screws
can be cone-point set screws and all the recesses can be
conical or tapered, or only one screw can be a cone-point set
screw and the other screw or screws can be dog-point set
screws, 1n line with which the respective recesses of the stub
are axisymmetrical.
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Since the provisions according to the mmvention are of a
general nature, they can be implemented to secure at least two
devices of the rotating gear of the pumping system.

Thus, 1t 15 possible to envisage that it 1s the shait of the rotor
which 1s constructed to form the male device and 1t 1s the
corresponding end of the second articulated coupling which
1s constructed to form the female device; and/or that 1t 1s the
intermediate shait which 1s constructed to form the male
device and 1t 1s the corresponding end of the second articu-
lated coupling which i1s constructed to form the female
device; and/or that 1t 1s the intermediate shaft which 1s con-
structed to form the male device and it 1s the corresponding
end of the first articulated coupling which 1s constructed to
form the female device; and/or that 1t 1s the motor shaft which
1s constructed to form the male device and 1t 1s the corre-
sponding end of the first articulated coupling which 1s con-
structed to form the female device. In practice, the motor shaift
may include a link shaft or driver interposed between an
output shait of the motor means and said corresponding end
of the first articulated coupling: in this case, 1t 1s the corre-
sponding end of the driver which is constructed to form the
male device. It 1s also possible for the driver to house, at least
partly, a removable bushing for adaptation to an output shaft
of given diameter of the motor means: 1n this case, the driver
1s constructed to form the female device and the adaptor
bushing 1s constructed to form the male-device.

BRIEF DESCRIPTION OF THE DRAWINGS

The mvention will be better understood from reading the
tollowing detailed description of certain preferred embodi-
ments given purely as 1llustrative examples. In this descrip-
tion, reference 1s made to the appended drawings 1n which:

FIG. 1 1s a diagrammatic overall view, from the side, of a
pumping system for which the mnvention 1s mntended;

FI1G. 2 1s a diametrical cross-section view of two devices of
the pump of FIG. 1 that are connected in accordance with the
invention;

FIGS. 3A and 3B are two views, 1n transverse cross-section
along the line I11-111 1n FIG. 2 and on a larger scale, 1llustrating
two possible exemplary embodiments of the provisions of
FI1G. 2; and

FIGS. 4A and 4B are diametrical cross-section views 1llus-
trating the implementation of the provisions of the invention
in the case where the motor shaft 1s connected to a corre-
sponding articulated coupling end, 1n two possible exemplary
embodiments.

DETAILED DESCRIPTION OF THE INVENTION

There now follows a description of the main provisions
according to the mvention with reference firstly and more
particularly to FIG. 2. Although the provisions according to
the invention can be mmplemented to secure any pair of
devices A and B connected axially and rotation-wise 1n the
rotary moving gear of the pump shown 1 FIG. 1 as will
become more apparent later, it can be assumed, as an example
and to give more definition to the ideas, that FIG. 2 shows (1n
reverse position relative to the representation of FIG. 1) the
half-coupling 105 (device A) of the first articulated coupling,
10 and the end of the intermediate shatt 8 (device B).

According to the imnvention, the two connected devices A, B
are constructed 1n the form of a male device B including an
axial stub 17 and a female device A including an axial housing
18 designed to recerve said stub 17 without appreciable play.
As can also be seen 1in FIGS. 3A and 3B, the lateral wall 19

defining said axial housing 18 of the female device A 1s
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4

provided with at least two radial tapped drill holes 20, 21,
angularly offset and not mutually aligned and respectively
accommodating two screws 22, 23, at least one 22 of which 1s
a cone-point set screw. Finally, the axial stub 17 of the male
device B includes at least two radial recesses 24, 25 respec-
tively located 1n line with said radial drill holes 20, 21 of the
female device A and at least one 24 of which 1s conical or
tapered in line with the said cone-point set screw 22 to receive
the end of same.

With this construction, the two devices A and B can be
inserted one into the other without the drill holes 20, 21 and
respective recesses 24, 235 needing to be precisely in line: the
cone-point set screw 22, when tightened, will bring the two
device A, B into a mutually correct position, both axially and
angularly, so as to place in alignment the other drill hole and
the other recess so enabling the other screw 23 to be fitted
casily. Because the two screws 22, 23 are not positioned
diametrically opposite and are not mutually aligned, these
two screws do not form an axis of rotation for the two con-
nected devices A, B. Thus, the two devices A, B can no longer
make mutual swivelling movements and are firmly locked
together.

However, the locking together of the two devices A, B will
be enhanced 11 the lateral wall 19 of the housing 18 of the
temale device A includes three radial tapped drill holes 20, 21
and 26 distributed angularly and the axial stub 17 of the male
device B includes three radial recesses 24, 25 and 27 distrib-
uted angularly and respectively located 1n line with said dnll
holes 20, 21 and 26 (the third screw being designated 28), as
shown 1n FIGS. 3A and B. The solution providing the most
elfective connection consists 1n having the drill holes 20, 21
and 26 and respective recesses 24, 25 and 27 distributed at
equidistant angles (120°) as shown 1n FIGS. 3A and 3B.

Different exemplary embodiments of these provisions can
be considered. A first example consists 1n all the screws being
cone-point set screws and all the recesses being conical or
tapered (as 1llustrated 1n FIGS. 2 and 3A). Another example,
simpler to implement (just one conical bore required) consists
in only one screw 22 being a cone-point set screw and 1n the
other screws 23, 28 being dog-point set screws, 1n line with
which the respective recesses 235, 27 of the stub 17 are axi-
symmetrical, as illustrated in FIG. 3B.

As already mentioned, the provisions according to the
invention can be implemented to secure all or some of the
parts that go to make up the rotating gear driving the rotor 2 of
the pump from the motor means 5 as shown in FIG. 1.

Thus, 1t 1s possible for the shait 14 of the rotor 2 to be
constructed to form the male device B and for the correspond-
ing end or corresponding half-coupling 96 of the second
articulated coupling 9 to be constructed to form the female
device A; and/or for the intermediate shaft 8 to be constructed
to form the male device B and for the corresponding end or
half-coupling 9a of the second articulated coupling 9 to be
constructed to form the female device A; and/or {for the inter-
mediate shait 8 to be constructed to form the male device B
and for the corresponding end or half-coupling 105 of the first
articulated coupling 10 to be constructed to form the female
device A; and/or for the motor shaft 6 to be constructed to
form the male device B and for the corresponding end or
half-coupling 10a of the first articulated coupling 10 to be
constructed to form the female device A.

In practice, as 1illustrated in FIG. 4A, the motor shait 6
includes a link shait 29 which is interposed between said
corresponding end or halt-coupling 10a of the first articulated
coupling 10 and an output shait 30 (illustrated by broken
lines) of the motor means 35; the output shait 30 1s, for
example, received 1n an axial bore 31 slotted at 32 provided 1n
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the corresponding end of the link shaft 29 and the connected

rotationwise of the output shait 30, also slotted, and of the link

shaft 29 1s provided by a key (not shown). It 1s then the
corresponding end 17 of the link shaft 29 which 1s constructed
to form the male device B, whereas the half-coupling 10a of

the first articulated coupling 10 forms the female device A.
According to another configuration also used in practice

and 1llustrated in FIG. 4B, the end of the link shatft 29 located
nearest the motor means 5 1s provided with an axial bore 33
which contains, at least partly, a removable bushing 34 (adap-
tor bushing), itself drilled with said axial bore 31 slotted at 32
having a diameter suited to a given diameter of the output
shaft 30 (1llustrated by broken lines) of the motor means 5. In
this case, 1t 1s also possible for the corresponding end of the
link shatt 29 to be constructed to form the female device A and
tor the adaptor bushing 34 to be constructed to form the male
device B (only the cone-point set screw 22 1s shown here).

What 1s claimed 1s:

1. A pumping system comprising:

a progressive cavity pump or Moineau pump comprising a
helical rotor having a shaft and being housed inside a
helical cavity of an outer stator,
motor means for driving the rotor, said motor means driv-

ing a motor shaft which extends substantially coaxial to

an axis of the stator cavity,

an intermediate shait which 1s coupled rotation-wise both
to the motor shaft and to the shaft of the rotor,

a first articulated coupling having one end connected to the
motor shaft and another end connected to the interme-
diate shatft,

a second articulated coupling having one end connected to
the intermediate shaft and another end connected to the
shaft of the rotor, and

connecting means for connecting two devices made up of
two of said connected parts,

wherein said two connected devices are constructed in the
form of a male device including an axial stub and a
female device including an axial housing designed to
receive said stub without appreciable play,

wherein a lateral wall defining said axial housing of the
female device 1s provided with at least two radial tapped
drill holes, angularly offset and not mutually aligned and
respectively accommodating two screws, at least one of
which 1s a cone-point set screw, and

wherein said axial stub of the male device includes at least
two radial recesses respectively located 1n line with said
radial drill holes and at least one of which 1s conical or
tapered in line with said cone-point set screw to receive
the end of same, and
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wherein only one screw 1s a cone-point set screw and
wherein the other screw or screws are dog-point set
screws, 1n line with which the respective recesses of the
stub are axisymmetrical.

2. The pumping system according to claim 1, wherein the
lateral wall of the housing of the female device includes three
radial tapped drill holes distributed angularly and the axial
stub of the male device includes three radial recesses distrib-
uted angularly and respectively located in line with said drill
holes.

3. The pumping system according to claim 2, wherein the
dri1ll holes and respective recesses are distributed angularly 1n
an equidistant manner.

4. The pumping system according to claim 1, wherein all
the screws are cone-point set screws and wherein all the
recesses are conical or tapered.

5. The pumping system according to claim 1, wherein it 1s
the shait of the rotor which 1s constructed to form the male
device and 1t 1s the corresponding end of the second articu-
lated coupling which 1s constructed to form the female
device.

6. The pumping system according to claim 1, wherein 1t 1s
the intermediate shait which 1s constructed to form the male
device and 1t 1s the corresponding end of the second articu-
lated coupling which 1s constructed to form the female
device.

7. The pumping system according to claim 1, wherein it 1s
the intermediate shait which 1s constructed to form the male
device and 1t 1s the corresponding end of the first articulated
coupling which 1s constructed to form the female device.

8. The pumping system according to claim 1, wherein it 1s
the motor shaft which 1s arranged to form the male device and
it 1s the corresponding end of the first articulated coupling
which 1s constructed to form the female device.

9. The pumping system according to claim 8, in which the
motor shait includes a link shaft interposed between an output
shaft of the motor means and said corresponding end of the
first articulated coupling, wherein 1t 1s the corresponding end
of the link shaft being constructed to form the male device.

10. The pumping system according to claim 9, in which the
link shait houses, at least partly, a removable bushing for
adaptation to an output shaft of given diameter of the motor
means, wherein the link shatt 1s constructed to form the
temale device and the removable bushing 1s constructed to
form the male device.
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